Ethanol intake: effect on liver and brain mitochondrial function and acetaldehyde oxidation.
The effect of a chronic ethanol consumption by forcing rats to drink a 20% v/v ethanol solution as sole drinking fluid, for 3 months, was evaluated on: liver and brain mitochondrial function, the capacity of isolated mitochondria to oxidize acetaldehyde, as well as on the low Km mitochondrial AlDH activity, in rats. The O2 uptake by liver and brain mitochondria in the presence of glutamate + malate, succinate or ascorbate + TMPD, was measured polarographically with a Clark electrode. Acetaldehyde oxidation was measured by the disappearance rate in presence of the intact or disrupted mitochondria (AlDH activity) by gas chromatography. Results indicate that an ethanol intake of 11 g/kg b.wt. per day produce a significant reduction of the liver mitochondrial respiration tested with all the substrates used, including acetaldehyde. In contrast, the activity of AlDH in disrupted mitochondria remained unchanged. These results are in accord with the idea that a progressive deterioration of liver mitochondrial function appears with the increase in amount of ethanol consumed, and that alterations of acetaldehyde oxidation by intact mitochondria can be detected before an alteration of the AlDH activity. Concerning the brain, this ethanol consumption regimen did not affect the brain mitochondrial respiration tested with glutamate + malate, succinate or ascorbate + TMPD, but it induces an increase in acetaldehyde oxidation rate by intact brain mitochondria. The imposed increase in the cerebral aldehyde oxidizing capacity could reflect a principal biochemical mechanism underlying neural adaptation to ethanol.